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z<DKmmm<DMmmwmm, tuiBpSiiJi, mm 
5 r t t-tzftim i (-ts«© 3mmm^mw 

Jl©-§f5i4, nfW)Sffl«©*-e*)5:i:mtt 

s ©-SBtt, n w&Mf&m& t mmftmm<D > ? 
m i tela*© 3i^ft%¥^fr!e^»^-cDM£*fc 

[0 0 0 1] 
[0 0 0 2] 

xix pmmim^mMmoimmt&mzn^xiy 

nil X 9 SlrC*^H^/- c ^(c p MMftW&.jjft'^o 
T-fc 5 cor- P MS©±ffiwi£«Bffl(c:*SS^ffM-t-5^ 

ffifcj&s-t-a&nasifca. c©fc*m«£^(jSct-3tc 

it, £Tn«^fiim#fc&5nSS©-S&*ffl£* 
#fc;ny^i'4'fc.fc9lfc*u ^©HffiLfcnMJi©_h 

[0 0 0 3] 

xprnm^Mim^t^mm^m-^m^, ^y?-w 
m^v ? y*7mmzm^x^?-^m*?io'&m- 

«©ffiaftt^©iS3t"srii*ffia[, bp*), psioii 
i 5 1*< « 9 t Lr©ig^tg^©^r %mm-tz> 



[0004] ^D±5t> 3S^ft%^^*IBtlif^fl 

SBfcS**, *3t3ft*©JS^:to*!iS5 0 tr?. #38BH 
© S mmi-<D±t £ tSH" 2>3*tt*«©*t £ ©»J 
< ^3 3*^^¥^#:f§*»^©S«£*?££ 

£t|;*:£*5r t-e&5 0 

[0 0 0 5] 

[its^**i-5fcfe©^g] ±ias)a^#fti-5fc* 
i imrnv 3 nmm^mm&ftm* ©®3t* 

ifctt, S«J:^3K^tl^^^e>m5nMJi, IS* 

[0006] m&m 2<Dmm\±, m i © 3 
¥«f«^»^©§£i£^&^:}o^T, m%:mmm%pm 

3 <rmmx tt>m i © 3 jgftft^rwittjbitT-aii 
tSRJHP* ©*v >yy?m£ <9 JSIS*«-e& 

[0 0 0 7] 

y y f-f 5 Mr P mm ±M K 33t14«* S: 
-fcfc J: !K ^©3*ttSffi^tf*^n*ffi 
«W«© p SS&t^JSytS Srai 5, f-y ^ 5 gg©3i y 
f^^x^ Lr«ffl-f 5^ tiisi?f , ft*© J; 51- 

^>-^«a©^©^ y T9^^Jltft5o n 
«tMM© ft ©^ * ^ t a^fcttWi $r ftm-t Z> tz fe © 

©^ «> ©^ x ^ i43*ttmti^?f^-r s -? * z xtfx s, 

-etSfcft, nSffi^©fc»K©^M£ffl$ti5-r^^ 
^5©T\ Sg^©*£$fc*fT33&3feffi;M©*£;*©iiJ 
[0 0 0 8] Sfcff*3g3(^-rj;5(-, ^yf-^^lt 

m«^©ffi«j4£TS*tt«*£^-r3 
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&*B;*:3tf3 5. 

[0 0 0 9] 

mwcommtDBM] sir, ^mm^^w-mtmmm^ 
m-5^rmw-tz,„ ism^, as*^*- kio 

1 _h!C5 0 nmCDAIN ©Ay7rl2«$tlt^ 
5„ ^co^^7rS2©Jitii, HfJ?Sstj2. 2 Mm, « 
=f-Wt%. 2 x 1 0 18 /cm 3 ©->D (Si) K-^GaN 

[0 0 1 0] -tLT, n + M3(D±iat. If ffl^J 0 . 5 
M nu 1X10 18 /cm 3 ©^ 'J 3V(Si) K-7°CD 

Kff3 OOnm, WtoGtiAVi'V ay (Si) K-7"<0In 
x2 G ai _ x2 N a»fejS5*3fcJl5, Kflftftl. Ofim, 
/«2X1 0 17 /cm 3 , v^^A0lg)*SlX 1 0 
20 /cm 3 ro^^^'7^(Mg) K-^<75Al xl G ai _ xl N tf>£>/& 
5pii^5pI^7yKl6 1, JRJ?#«j2 0 0 n 
nu *-/V«iS5 X 1 0 17 /cm 3 , v 5/ p A Ofe) *S 
1 X 1 0 2 7cm 3 W^^~>i7^(Mg) K— 7°©GaN tf»?>J5fc 
SpiiJlT'&SpM^^ b/§6 2^*S*I,r^ 

a. 

[0011] -t LT\ pl3y^^hi62©±B^ 
l£J4:=y^MNi)&U^(Au)^b$5ff£ 1 0 nmOl 
mtWiE 7 1 mMZtiXtt <0 , ^:»iS«*ffi 7 1 co 
±fficD-^ti&(Au)7)^J?5c3J¥£ 1. 5 /xmCDy-f-Y 

#>f^f >-^©fcft©«s^s' K7 3^/&£tt/c^ 

5 0 £fc, nm«8(4n + « 3 idg^-f 3 J¥ £ 1. 5 m 
m CD r ^ 5 = <7 A (Al) 7> C f& 5 S Tf*^ £ tiT I ^5. 
[0 0 12]ftC, r ©flfifi©**^ K 1 0 

ft, *«^SftflfiScAi£ (£*T TMOVPEj tlE-T) 

3 i^t5 (H 2 3U4N 2 ) t hV * f-tVU !J?A(C 

a(CH 3 ) 3 ) (SIT TTMG j tfB"T) fc h y ^ ^KT/I^ - 
?A(A1(CH 3 ) 3 ) (J^T TTMAj tfB-f) 
^v?!7A(In(CH 3 ) 3 ) (£XT l"TMI j tfEf) t'J^/V 
ffif n v (C 2 H 5 ) 2 Zn (Sir TDEZ j tfHi") £ WSiHj 
tv-i? P-<>'^v ? ^=/VT^^v'^A(Mg(C 6 H 5 ) 2 ) (£* 



T rcp 2 M g j tia-f) -cfes, 

[0 0 13] Sf, *«)fStFfl^3atJ;i9i5fe#Lfc 
a ffiSr^ffi t T 5 ¥S H B B ®f-7 r 4 711 1 SrMO V P 

fc, HKE-CHa&SBfi 2 liter/^-eS)SStBfE Lft/jS 
Si 1 0 0tTt7r^7ffll^fiiJ'^L 

[0 0 14] ^id, ?fiitSr4 0 0°C£T"ffiT£*-t\ H 2 
Sr 2 0 liter/5)-, NH 3 1 0 liter/#, TMA Sr 1 . 8 X 
1 0- 5 ^;V/^W^LX, A1N <D^y7rS2 ^5 0 
am«iLt fcfc, t7r^7i«l©SS^l 1 5 
OlCtr^L. N 2 XiiH 2 Sr2 0 1iter/#\ NH 3 Sri Oli 
ter/#\ TMG Sr 1 . 12X1 O -4 ^^/^ H 2 ^f^(Cj; 
DO. 8 6 p pm^#f?$tlfc->7>-^l. 0X1 0 -8 
WftMLt, JBJ?ift2. 2 M iru 1^2X1 
0 18 /cm 3 CO->y 3^ (Si) K-T'cOnMGaN ^bi*5n + 

[0 0 15] _hfBcOn + S3SrffMLfc#, J^T, f- 

yr^rmmi <dui£% i 1 5 o'ct^u n 2 x»h 2 

Sri Oliter/ih NH 3 Sri 01iter/4>, TMG Sr 1 . 12 
x l o " 4; t;v/^, TMA Sr 4 . 7X10 " 5 */v/£\ H 2 
^tiDO. 86ppml:tl?^fc'>7VSrl. 0 
XIO-W^U KIIWIO. 5 Mm, 
1X1 0 18 /cm 3 ©v'y 3V(Si) K— ^CDA1 0 . 15 Ga 0 . 85 N 

[0 0 16] fcV^-C, li.gSr8 5 O'CtCffiTb, N 2 Xii 
H 2 Sr2 Oliter/^, NH 3 Sri Oliter/^ TMG Sr 1 . 5 
3 x i o~^;v/j^ s DEZ Sr 2 . oxi o" 4; e^/^, 
H 2 ^f^(c£i9 0. 8 6 p p m ftfcS/ 7 > Sri. 

0 x 1 0- 8 ^/K/£*#t^U !SJ¥0 . 3 m m©M#&(Zn) 
fcS/y 3V(Si)^K-7 P $nfcIn 0 . 07 Ga 0 93 N 
»*d5Sr^Lfc. r©|S*Ji5iCjo(75ffif&(Zn) t 
•>y 3>-(Si)©«««:#iC5 x 1 0 18 /cm 3 -T?fo5 o 

[0 0 17] ^V^T, ffl^Srl 1 0 OttSjfU N 2 X 
i±H 2 Sr2 Oliter/^. NH 3 Sri 0 liter/#, TMG Sri. 

12X10 " 4 */lV;9\ TMA Sr 4 . 7X10 " 5; e/V/ 
$j\ CP 2 Mg Sr2. 0X1 0- 4 */v/^ft^L, Ifff^ 

1 . On m<DT (Mg) K-^CDA1 0 . 15 Ga 0 . 85 N 
^6*5pi^7 s/ KS6 1 Sr^Lfco icOpM^y 
y KS 6 1 »-v^v->7A(Mg)gSi41 X 1 0 2 7cm 3 -? 
fc5o ^ co^H"Ci4 pf?7!' KJi 6 1 fi, *7cKffim 

[0 0 18] ?UiSSrl 1 0 OttctWtU N 2 Xtt 

H 2 Sr2 Oliter/^ NH 3 Sri Oliter/^, TMG Sr 1 . 1 
2X1 0" 4 ^/V/5}\ CP 2 Mg Sr 2 . 0X1 o -4 ^^/^- 

bS6 2c0^^v"7A(Mg)SS« 1 X 1 0 2 7cm 3 
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[0019] act, m,^mmM^<Dmmmt^^ticx 

», 5X10 17 /cm 3 , 2X10 17 /cm 3 , 

SK*0. Sflcm, 2 2cm©fififtp»ifttft 

[0 0 2 0] Jfcfc, if#Slg£rffi^Tl 0" 6 TorrO 
^-«T»iftK^i-T, pi=^^ hJ§6 2CD_h 
ffii-Hii-l 0 nm©ff$t=3'^KNi)2fc^(Au)Sr 

0 0°C-C3^r B 1W$*T^ftLfc o iOg*, 12 

Sffi 7 1 Srj&frf 5itm fc 0 
[002 1] W;, 7tF-7^^eMt5fefelix/N 

I115;3 0 0nmg$|cMLfc o ^rCOSi0 2 Jf 

1 Y 1 2£rM*Lfc 0 -?r LT> 7 

i 2(;:ioT«teh/c^/ < £^si(yf 1 i*7v\t*.mm. 
*aiyf-y^«E}c±5K**Lfc. El 3^1" 

i 5 fc, r ©ft n iS«SI«A t *S«»<0»3ttt« 

[0 0 2 2] Jfcfc, 7* h h 1 2 R(lKSi0 2 S 1 1 

1 ft £^#©3*14*17 l, P l3^^H6 2 1 

X^SO. 0 4To r r , Hjai6**0. 44W/cm 

2 , BC1 3 ^l:10ml /^<75fiJ^T-*^L-C 

3^ni62, pI?7yKl6 1, 

[0 0 2 3] #ckl, ^^/^g_ht7^ h 1 3 

?r-«iCi*Lt, 7thyy^77-fiat)niSf 
J^tfAOn 7* h Ui?X h 1 3 

L-CH1 3 fcigrfi 5(-^8 A&J&£Lfc. ^tt, ft 
#SBi-Tn + S3l©niSWi|Al:i 0" 6 To 
r r©*^(-TT/VS:=^A(Al)Srl. 5nmJ5ScK£ 
■tt-CEll 3(r^t-i5tCnSffi8^^L/c 0 Lt, 
y 7 htf-^ifeKJ; V)7*Y h 1 3 Ji(c##|c J; D 

±SSf L It. TAs % =- V A (Al) SKLtniliS fcjgjjfi L 

[0 0 2 4] SKItfl 7 1 ©iiffiicHoTV^Si 

J:Sl:7*h^H4t-«|:ft|ilt, 7* h » 

y^77^a9iS/^7 kjfm^«7^ h ue?^ h 

1 4£ri£*LTEI 1 4i^-f £5^*7 3 A£r?f?J?£L 
/imjSJf^^r, Hi 4 5 fc**^:? K7 3£ 



4 X'Omm Lfc^(Au) Sr^S brS*/^ «/ K 

7 3«Lfc„ *oaja*5 5 0t;K:ri^iiift«yi 

1-* r t \Z £ V mM'< v K 7 3 RtFn«ffi 8 fr-&&ft b 
Tl 1 i^-Ti 5 ft*3t^3^- KO^3 0 

[0 0 2 5] aiOiW^- H©?x:^3 0 

?r^fei^Bt-r5„ 0 8(ci7^(Z)5pffl@^-r o 0 

1 f4E18©a l*iRj!i>e,K>Bfffiia-C&5. d©?^ 
(4, r/iofcn tSfMAK^fti 

•CS*tt«ffi7 1 t^oTv^ 0 @6^1-J;5t^V 
— K4 o-Srfflv-C, g8oWiyy?'7^y2 oicfio 

Tf77^7»l©Sffi^U 5 M m©SiSt^ 

n t m £ 5 0 7 t^-t-i 5 ^lt?# 1 6 %M 
[0026] ftfc, H7K^J;5Kf-7r-fT*El 

[0 0 2 7] ±l2*ife^l-*3V^T. ^s/f->^^J;i?^ 
WSix5nS»-C*)5n + i3lintWfiJi«AO* 

t Lfc^s, ei 9 (DmmmRum 1 2 cDTsnii-^-f <t 5 

I- n *«ffM«!«A i ^T-^it^co^^ ^sw i 19 

©KKPaW-C* 5 ^^Jl ffl«* B as ^ ^> y 

0, millC^-t-o d©X@i4_h^L7cl2l6, g|7(C^ 
[0 0 2 8]Sfc 1 ±Bldfc«Jc*SV^r, K9>faiy^ 

^Ic/iv^Ty-xiiBC 1 3 tifcis, ffi©^K*^tf 

7y^fc5VM4CF 4 ^©^y^tf^^t LTt) i 

7^x y fy^Ltt±t\ m%wmmte~y>r 

/KNi) & (Au) ^T^l* LT ^ 5 7JS, 3 h (Co) , 

/^s>^A(Pd)#, x^tib<Dmm, xteztib<D^ 

[0 0 2 9] Sfc, ^{^aiiXfE^Kfil^SoV^T 
\t, S3ttt««7 1 5r3fe^-a-^{bLTn«S8 
y K7 3f±«a»6-e-Aft:LTV^5^, ^:TcO«SfMm 
(di83fettmS 7 1, nils, mm^ y K 7 3 ©^^fc 
Sr-*KSa6LTtJ:V\ Sfc, -r^^WMt LTSi0 2 

7i^ft$ ftv^WH-ft b imr* £b 



-4- 



[0 0 3 0] _hfBHJ601J^*5V>T^M5f4/VV 
^«JgT?&SiiS, #i*^#FflB£ (MQW) fo5VM± 

(sqw) tbr%ftv\ Stfc, is 

5 t LT, ffilbHZn) t v y (Si) ft F 

<TtSV\ fl|>Ltf, #Sa^#F#Jg (MQW) ©IS 

(Al x G ai _ x ) y l ni _ y N (O^xgl, Ogygl) 
rtC-fitLt, #FJB£ln 0 . 20 Ga 0 ao N , ^ <J TJB 

[0ffi©«pi&iftM] 

[0 i ] esffMBt «*7ty-f ^— k© ^^©btbh 

[0 2 ] 3*ttm»MBt©3i§^V ir- K© 
»rffi0 

[03] n»«t45»©7*h^Fi 
Si0 2 JI£l&* Lfcl^T*©!^^ K<0^3:/>©Bf 

[0 4 ] nlS«I*^lffi$*fcB|,iit©f)tW 

[0 5 ] Sffi±i^M£*W-c3§^V K©*$£* 
Lfc»Tffi0 

[0 6] aSK^B*«fe©3jB*jSi-fc»«)^^(0*iif 

[07] wsumtt<Djm*i*rritib<DV^<DWffi 
m 

[0 8] K«#»*ffi©ie£^-fc&©?:^©¥Si 

[0 9 ] ffi©^*«{C*3(t5SSffMBf (DWJt?4 a— 
K©5rai/N©»ffiH 

[Hio] «i©iafc«t*swsaHR»«*jsfe©xjB*g< 
•ffc»©9^^©»fffiia 

[si] 



[011] f&©^JSM(-*5(t5S«^il*ai©xe^ 

"f-fc © r> © Bf ffi 0 

[012] «&©|Q6«lc*s»t5ai«^ft*«6©XiS*^ 
■ffc * © ? ^ ©¥ffi»rffi0 
[013] nS«Sr^-f 5XSSr^i-fc»©^3i/>© 

[014] affi^s/ F^jfM-rsxe^-t-fcfe©^^ 

/N©P»ffi0 
[^©fftW] 

l 0-3S3fc^:*— H 
l-SS 

3- n + S (nil) 

4- nffl^^ KB (nil) 

8A-t 

1 1 ■■■Si0 2 )^ 

12. 13. 1 4 -7* M-^* h 
1 5-X^7^77^V 
1 6 

4 0 ...-7->_ jf 

6 l-pfi^5y KB (pSW) 

7 1 

7 3A-I 

8 1 -mm 



M 



n 12 11 12 



=3 
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[04] 



[05] 




[01 2] 



[HI 3] 
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